Abstract: Natural disasters can conceivably have significant impacts on the "neighborhood sorting" of different racial or economic groups across intrametropolitan space. Using Home Mortgage Disclosure Act data we examine mortgage-financed homebuying activity within the New Orleans MSA before and after Hurricane Katrina. We find that, while the total amount of homebuying in the 7-parish New Orleans MSA was relatively unchanged between 2004 and 2006, homebuying in the city declined significantly, and declined most in places experiencing severe storm damage. We also find that after Hurricane Katrina, the proportion of homebuyers in the region and the city who were African-American or low-income declined. Finally, we find that segregation levels of African-American and lower-income homebuyers f declined in the year following Katrina. However, some of this effect is likely due to smaller overall numbers of lower-income and African-American buyers in the region.
Introduction
Among the many types of social and economic effects of Hurricane Katrina, one crucial set of impacts will be on housing and demographic patterns within the New Orleans metropolitan area and within the City of New Orleans itself. While some literature exists on the housing and demographic impacts of natural disasters, much of it has focused on emergency and temporary shelter problems, the destruction of physical stock, and patterns of reconstruction (Comerio, 1997; Lindell and Prater, 2003; Quarantelli, 1995; Quarantelli, 1999) . Less work has focused on the spatial sorting impacts of disasters on the how such disasters can reshape -or notentrenched patterns of racial and economic segregation. In this paper, we look at one segment of housing demographics -buyers of owner-occupied homes -to explore differences in geographic patterns of homebuying before and after Hurricane Katrina. We do this by analyzing federal data on home purchase loans.
Within the literature addressing the effects of natural disasters on housing markets, some researchers have examined the impacts on housing values (Peacock, Zhang and Dash, 2005; Murdock, Singh and Thayer, 1993) . Other literature has also addressed racial and ethnic disparities in housing impacts with some focus on rental housing, and the role of the property and casualty insurance market in the owner-occupied market, including inequalities in access to higher-quality insurance (Fothergill, Maestas and Darlington, 1999; Peacock and Girard, 1997) .
This study departs significantly from the bulk of the existing literature on disaster responses and recovery by focusing on the changes, following Hurricane Katrina, in the spatial patterns -by race and income -of owner-occupied homebuying activity.
The paucity of research on the spatial resorting of racial and economic groups induced by natural disasters is not surprising because policy-makers and others tend to demand information on the most visible effects of disasters and because disasters large enough to produce easily detectable impacts on such markets have been rare in the U.S.
It is important to note that, in this analysis, we recognize the interactions between the disaster and preexisting housing conditions and problems. Rather than simply assuming that predisaster housing markets are well functioning, highly efficient, and generally equitable, we analyze changes since the disaster on a housing system that had already exhibited substantial levels of segregation by race and income and substantial concentrations of poverty.
We find that homebuying in the New Orleans metropolitan area shifted toward increasing shares of higher-income and non-black homebuyers, both in the region as a whole, but especially in the city of New Orleans. Perhaps as might be expected, within the city of New Orleans, areas that suffered much more storm-related damage saw significant declines in overall homebuying activity, with one area in particular that so little damage seeing a very large increase in homebuying (the CBD-Warehouse district).
Within the city, much the decline in African-American and lower-income buying is attributable to a rapid decline in homebuying from 2004 to 2006 in the parts of the city where African-Americans had traditionally dominated the homebuying market, including New Orleans East, Gentilly, and the Lower Ninth/Holy Cross planning districts. We also find that, in part due to the decline in the numbers of lower-income and African-American homebuyers, the level of segregation of the homebuying patters of these groups declined both when measured by indices of dissimilarity and isolation. Finally, while most parts of the city did not see sizeable changes in non-owner-occupied homebuying, two planning districts, Lakeview and Gentilly, saw substantial increases in the share of purchases due to non-owner-occupants from 2004 to 2006.
The Context for Owner-occupied Housing in New Orleans Prior to Katrina
…the whole process of permanent housing in the aftermath of a major disaster cannot be understood independently of the larger community context. Whatever the governmental policies and programs for rebuilding, they only develop in the context of past history and social factors operative in any given community. They are not dependent only on what happened to the housing stock in the disaster. (Quarantelli, 1995) The existing structure of housing markets, including segregation by race and income, are likely to be important factors in determining long-term post-disaster housing and demographic patterns. The response of housing markets to the disaster will not be independent of conditions before the hurricane. Hurricane Katrina was unparalleled in the scale of its impact on sheer numbers of residents of a major metropolitan area. Two major parishes in the New Orleans region were particularly hard hit: Orleans parish (the city of New Orleans) and St. Bernard parish. Gabe et al. (2005) estimated that 77 percent of Orleans parish population and nearly all residents of St. Bernard parish were affected by flooding and storm damage.
The housing market of the New Orleans metropolitan area and the city of New Orleans was not without its problems before Katrina struck (Hartman and Squires, 2006) . The city, though historically not as segregated racially as some large cities in the Midwest and Northeast, experienced significant problems of concentrated poverty and segregation by race and income.
The dissimilarity index (at the tract level) for the 7-parish MSA was 67 out of 100 in 2000, with an isolation index of 71 out of 10.
i The city of New Orleans was, as of 2000, 67 percent
African-American, while the 7-parish MSA as a whole was only 37 percent African-American.
Concentrated poverty, at least as of 2000, was a particular concern in Orleans Parish. by the storm, while in the city the high proportion of renter-occupied units meant that the impact on rental units was large, as was the impact on owner-occupied units. Gabe et al. (2005) found that African-Americans were disproportionately impacted by Katrina, due to the extent of flooding in the city. They estimated that African-Americans accounted form 44 percent of storm victims, and accounted for 73 percent of the victims in the city. Of course, non-black residents were affected too, with Gabe et al. (2005) estimating that 63 percent of the city's non-black population being affected by the storm. They also estimate that the poor and near-poor were disproportionately affected by the storm, with more than 40 percent of the affected population having incomes below two times the poverty line.
It is difficult to address issues of homebuying patterns before and after Katrina without first describing some of the racial landscape of the New Orleans region before the hurricane. HMDA data have been estimated to cover more than 80 to 90 percent of home purchase activity, with coverage of home purchase loans likely being even higher (Scheessele, 1998) . HMDA data have previously been used to examine changes in the locations and demographic patterns of homebuying activity (Duda and Belsky, 2001 ; ____________, ____). HMDA coverage is much higher in metropolitan areas than in rural ones, due to exclusions of lenders that focus on in rural communities. For our purposes here, it is important to point out that there were no material The Home Mortgage Disclosure Act data also include non-owner-occupied mortgages, which are loans for vacation homes or for rental/investment properties (or a combination of both). While our concern here is particularly with owner-occupied homebuying activity, it is helpful to examine the proportion of all first-lien purchase loans that were for owner-occupied
properties to see if such shares changed markedly after Katrina. We might expect some increases in investor property purchases after the storm especially in light of the tight rental markets the Figure 4 also shows that, at this smaller geographic level, owner occupancy percentages did change substantially in some parts of the city. In particular, the Gentilly, Lakeview, New
Orleans East, and Vieux Carre (French Quarter) districts all saw the percentage of first-lien purchase loans going to owner-occupied properties decline by more than five percentage points.
The largest percentage-point declines were in the Lakeview (84.9 percent to 58.5 percent) and Gentilly (84.9 percent to 68.9 percent) districts. At the same time, the percentage of purchase loans going to owner-occupied properties increases by more than five percentage points in Central City-Garden District, Marigny-Bywater, Mid-City, and Venetian Isles. The raw number of owner-occupied home buyers increased in Algiers, CBD-Warehouse, Central City-Garden District, and Uptown and Carrollton.
Because areas with more severe damage might be expected to see decreased homebuying activity, it is helpful to compare rates of homebuying to levels of major or severe damage. One way to measure homebuying rates is to create a "turnover ratio" that divides the number of owner-occupied purchases by an estimated number of owner-occupied units in the area. Thus, the homebuying rate for 2004 is the number of owner-occupied purchases divided by the number of owner-occupied units from the 2000 census. 
Changes in African-American Homebuying in the New Orleans Metropolitan Area, 2004 to 2006
As was described earlier, the New Orleans metropolitan area, like many others, was quite racially and economically segregated prior to Hurricane Katrina. We now turn to examining how the homebuying patterns of African-Americans changed after Katrina. Overall, the number of owner-occupied home purchases by African-Americans in the New Orleans MSA fell from 
Changes in the Income of Homebuyers in the New Orleans Metropolitan Area, 2004 to 2006
In addition to examining the race of homebuyers, the HMDA data also allow us to look at changes in the incomes of buyers of owner-occupied homes in the New Orleans area from before to after Katrina. Overall, the New Orleans MSA saw a sharp decline in the proportion of buyers who had low-or moderate-incomes, dropping from 28.8 percent to 19.9 percent, for a drop in share of more than 30 percent.
v The three charts in Figure 8 indicate changes in the shares of owner-occupied home buyers who were low-and moderate-income (less than 80 percent of metropolitan median family income), middle-income (80 to less than 120 percent of metropolitan median family income) and upper-income (120 percent or more of metropolitan median family income), respectively. The top chart shows that, in every parish other than Plaquemines, the share of buyers who had lowor moderate-incomes declined, sometimes quite sharply. In Orleans parish, the share of homebuyers with low-and moderate-incomes declined by more than 46 percent, from 27.3 percent to 14.7 percent. The declines in the other parishes with falling percentages were also substantial. In fact, in Orleans parish, the share of buyers with middle incomes actually declined slightly (in addition to the low-and moderate-income share), so that the substantial increase in upper income buyers came at the expense of both low-and moderate-income and middle-income share. Figure 9 shows that, within the city of New Orleans, many districts saw a decline in the share of buyers with low-and moderate-incomes.
Only Lakeview, Venetian Isles, and Village de L'est Area saw increases in their share of buyers with low-and moderate incomes. Figure 10 
Measures of Racial and Economic Segregation in Homebuying before and after Katrina.
In order to understand whether the patterns of segregation in owner-occupied homebuying changed after Katrina, we computed measures of spatial segregation of homebuying by both race and income. We began by calculating the dissimilarity index of black versus is the total number of black homebuyers in the MSA, and t i , again, is the total number of financed homebuyers in tract i. I also ranges from 0 to 1, with 1 indicating perfect isolation. In its use here, an I of 1 would reflect a zero probability of black residents buying homes in a tract where at least one nonblack buyer exists.
We measure the dissimilarity index for homebuying by income and race, but, for the sake of conciseness, we only measure the isolation index by race. We calculated these measures for 2004 and 2006 to identify whether there appears to be a difference in the "spatial sorting" of homebuyers by race or income immediately after Katrina. We also provided the 2000 racial indices for residents as a whole for comparison purposes. Table 1 indicates the dissimilarity and isolation indices for three types of households/persons. First, the black-white dissimilarity and isolation indices were calculated using census tracts as the geographic unit for the 388 tracts in the New Orleans MSA based on 2000 census data for all residents. We also indicate the proportion of the index that is accounted for by the 181 tracts in the City of New Orleans. Table 1 This study is only able to examine homebuying in the year immediately following Hurricane Katrina (calendar year 2006). Moreover, the study says little about overall demographics of the city because it does not include information on renters or sellers of homes.
However, the substantial changes in the racial and economic patterns of buyers following the storm suggests that the characteristics of those who purchased homes in different parts of the city and MSA did change substantially. It will be important to examine similar data for 2007 and beyond as they become available to see if such patterns continue. ii Liu and Plyer (2008) have calculated more recent small area population estimates for Orleans Parish using U.S. Postal data.
iii Because owner-occupied loans are considered less risky and typically carry somewhat lower interest rates, there is some incentive to claim a loan is for owner-occupancy when it is not. Thus, the HMDA data could overstate the level of owner-occupancy. 
